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(57) imm 

mm] ■ya-^n<Dmmm^m^mmuAx^ 
m&^-m ^u^^i^^F^tti^^^i o o - 1 
^tisissscwEH 101-104 1. &&m\z.Bi&i£n 




( 

1 

m»#jhi] s»4 1 u ? h ^D-y*ia 

2 ] tt&H 1 icE*©# U?? KttH? 
y^Kftwr, ME#Eiffl©fiE3mi»le]S&. Rtff&EiB 

[»#JB 3 ] l icE«©# 'J * i7 F&ffl?- 

yfWEa**aiia!&**, wesb i #iejfc»j£3ftfc*iE 

LTEMTT* «fc 5 (CJgfiScSn^. £ £ 

E#EB©StC^Un>&<til;Wfcj£3tl. SuEiP^lHl 
»**fftE-> 'J 3 >i«tSft4I®-> U P >Xtt# U -> 

^F&ffitPy:/. 

cmut; ffiEi£&©EM«->'j ^ ymmzBfe^n. 
me&eb©®^ u n >*^tjit«»^j«sn. me&de 

tttti Bgfcfl* p n ft-g-*^ \z «t 0 $ til. CI £ £4*15: £ 

fcl»V»T. fl&E«»©KIHj&*JB 1 #IrJ. KCm2^iC 

©$^fe'ft©il5<A ! b©#>b, WE^ 1 *p3j©ltuEEB. 
RtfifflE*2#ft©MEKBK. -JjfalZtfmTMX., 

wes^-s^-'j p* * i/^-^ K^n-^atsns - 

[It** 8] tt*3Sl (CE*©#U^^l/*^H^-y7 ,> 
fc»wr. ifflEtt8c©EBj$*SiS l R0tI2^i: 

©£*$£tt©ii5^fc©^<=>. *JE2^C7C{r^fig$n-5H9 

E1ft!&©EB©4 , <frgB©itrEEB;fc<E>Jl32©HftEEBl;: 

a<Hj£sn* z. t *#ttt 3* u * * K«m^ 
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2^7c(C^jE£$n. »SS&5tU^?l/tf H^n 

'J * ? F«>ffiMflllSd 
©B»«fl[OJfiS^'b03^6. mm& 1 ^©ffiEEH. 
fttfflJK* 2 ^(6]©HflEKH{c, -*r^tcr6]ttTJ®^, 
fMEftfc:*:* U p** ? F ^P-^H^ft-S C 

[ffi$]g 1 0 ] %mm 1 icE*©# U 5? i? !/*5P F^y 
^MUT, NEtttOEmiff 1 -fift* Ktffg2#[6j 
iC2^7n(C^fi£Sn. HdES^-S^-'J^^^U-^h*^ 

-^©BllflPiaft©^*)©*^, KrE2^7C(C^fiK$n-5 
ffiE^&WEBC^'kBBOffiEEB^JijawfliEEH 
iCftttT. H#> MEgte^UPp^l/^FT/P- 

m&mi i] s^s^-urf^^i^^F^p-^a 

20 o(c2ifc7ntcjgj5esn. WES^-S^-'Jrf^^ U-^F 
t/p — ^WEISISOff ©#ff ©MEEH tcH^ $ n. 
«&E**©fT©*fT©fflEKB©fi«SS&4iaftK:»! 
fcf* C £ U * * Ut>t3- FtfctB? 1 y 
[»*ii2] gft^UP^^^F^p-^sfi 
^tt{C@S$n§i«ic©Eiii£. WEEIBlC»J«an* 

b. fiflEo«i»*ffa:5meKiii*a#?-rsa*?iaii 

£. aW$nfcWEEBOME»«*ttlia»©lH*«# 
(C^o'ViT. «fEa#?an&lttEEIB©«>ElnJ»lllSt* 

30 *f-r^A^*$fjp-r-5*ij^)iHiss£*w-ri»^£*#i![£ 

mHOR 1 3 ] 1 2 IC|B«0# U^? l/*^ Flft 

S^Sic^^T. HdE#E®©«5fEini^lilK, R^iffi 
©^mialgS^. ti[EEili»{cSfe5iLTWif^T-5«fc'5{c 

ifgfiicsn. wEas?0»ttitj©«iEKBsas;-r*r. 

£*»«£-r*Jt«'J ^ 9 V*?- F^»S. 
[a*** 1 4 ] »*JS 1 2 CE«©jH U 5? ^ K* 
^SSic^^T,, H5ESS©EH*?».l^r&I, »^SB2 
^tc2^C7c(c^fi£$n. S9E3-EH©MEil]!&lHlS&, 

40 RrxwEias^miaiK^, mE«i*itiic«j«stifc«i 

E31RIHF8S14, WE»l*|SJJc^$nfcWEEa©« 
ic^ ISI^FKawr I) C £ &^r% £ t Z> # U p< ^ U^^- F 

[«*JS 1 5 ] W*JS 1 2 lcE«©# U i7 F« 
SSStcM^T, ME&EiB©SfJEJD^[gS§. Rt/sffE 
S^miHlSS^. ^EEiB©fcS6ScUT»f^f S.t'Slc 
Jg/S^n. HflE)l*?lHlgSttTFT|eF8S*^*-lo©ME 

Kiasa^-rscitsiWrmfr-s^'j^^ f«* 

50 |£g„ 
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[0 0 0 1] 

mwom-rz&mftm] *9em\t> dna, hirna 

[0 0 0 2] 

[«£*©&«] &m©&«E^J£fcteTr3ft*&fl5£b 

UJ^l^^Ftfetti^y:/*^. »g;tti5T£>& 1* 10 

uttFtkmf-yfamtlsX. W'C>©*S4*5£©*» 
E59£E«b &»«*§©# 'J l^*? 1 Flftffi^y ~f 
(Science Vol. 270, 4 67-470 
(1 9 9 5) ) SUS*t^«C#ffiLf§^^T©JSSBB 

U B£*t*©:ttSEHft5£SfT &5 S BH ( s e q u 
ening by hybridization) 20 
3SD£tlTV>-5 (J. DNA Sequencing a 
nd Mapping. Vol. 1. 375-388 
(1991)). 

[0 0 0 3] vUP>^XAtCl*gc©/b£&?L (5P-V> 
A*) £iM£U «^*©E««£3Ms&<»*.S«k3K: 

bfc^c^sjiSSB^fti^tiTv^ mm^s - 3 1 7 

0 3 0^i) o Jio*fl;#S*SI«Ttt. §ftw« 

-5 £ tic J; 9, K«tt©fifl^»£fr&fc>-tiM5J;3t;:b 30 
[0 0 0 4] 

D-7 (£TF, yn-^il,^) il#«#U* 

*U*^F©*»«*S£©f»*jettHU ££BH&£Jl 
ClWJl&te, T'f-y (A) <h3 1 $> (T) co^ 
^, X«7x-> (A) f)?-^ (U) ©*§^A<. 1 

(G) t->h->> (C) O^BlIi*feD3*BrCD 

£b\ A-T|g-a-XttA-U^-a-J;D, G-Cig-&©* 

gejttt * Jt<fc-r A-TXttA-UHg-&©***# 

-3-z>*kCZ>i&m (Mffiffig.) (Tm) TSSns. 
[0 0 0 5] I16H 8&g. 2 54SS!C**ttS%G 

cffiK«t?)*«>fcTmffl[otni[«s*-rBn?**. mi 

6 ©If (a) tt. 8i*USfit»WaTmO*^« (±T 50 
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75tG-C^-&©«^) 016011 (b) tt, 8$S 
Tm©«/Wi (£T#A-T|8£<Z>*^> 
016O1 (c) tt. 2 5ttaESKj»W*TmO« 
*M (±TA«G-Cie-&0«^) £, 01601 (d) 
tt, 2 5|ftSft»C»lt*Tm<p*/htt (£T#A-Tig 

Tmlt 15. 2° C^656. 2° CST^ftb, 2- 
5fiSfiT0Tm«, 57. 7° C#>£9 8. 7° CS 

[0 0 0 6] Z\<D&o\Z, l/P— Zf<DJ\-i Zf f jy-i-\f— 

© A-f ^ U y-f if— -> a > © T mffiWiBSf T?fr& 3 <&S 
Tmct0i^acD*frT«. l#g«tf I J;*^^:t 
^Fh*«7'■^-;/ < !;i^S£-bf;:< <, #8&fctt###enfc 
V*. — 3Sf, Tm«tO«ia©*frTtt. 5X77f^l: 
J:* rtv 9 > F y-f Xtftif tab. W^^HSffig©* 

(rt. mmrvfi t^5) Jitctt^aa© 
7"d-7"5isl, tfta^jftoi^ai^'j^^i/^F 

©i^ttwisiao, 7 p D-7'©ffi«m^-&©^ 
lets, s X7 7 ^«*oiii*tti;5i!ia^» 

[0 0 0 7] ^©teffi^y^Ttt, ifflf7 7"±0^ 
flEfct— *fctt£U ^©^^©HS^m^-yytC 

^■a-^^tetcjco. yp-^«©f»^tt©sstc«ts 
[0008] #»9i©a»tt. Tm©aa4**iao 

[0 0 0 9] 

^@«^n^>K!li©tS©T«t^ n^ffitfcH-C^fiKT 
*t — ^-ROfpn«5'&T7aaiftaia5*»J«b. pntg 

IT, &^D-^0A'f^U^-tf->3 >©Tm<iiiC 
m ©^^(rSeoTS^^>faSTrf : f7i3Cli^-c'^. Tm 
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[ooio] ^fswoxR'j^^p^Htta^y^a. 
CKB»-»**n*iaflE«wiig«st*WL. d) *trte 

(2) MBgftOISHftig 1 Sr/M2^|S](c2^ 
TcdPj&^n, fJgB#EB©ftJ8B;!ral*|5]S§, SD^fffBS 10 

m&mm&w. mmmi^izm^titzmtmm<Dm 

&mz®LiLL,TWsft-t2>£5iZ1&f$.-2tlZ>Z.£. (3) 

©BK->ua>tt<bJBt*«»riEsn-sc:t. (4) itufBft 

»©KBtt->'Ja>««K:»lEfcSn. ilE&El©BI: 

>S« <fc Sfc -5 1!© v U n >Xtt# 'J -> >j n >c «t o m 
f&2tiZ>Z\t, (5) MIB1g&©EBtt->-U 3 

n, W(EiaflMftHilHlK**pn«^* ; ptCJ:»)JgJ«Sn* 20 
d<h, (6) flMB*Sc©KB#S6l;£l*K »l8B2;#ffl 

u-^zmmmz%i&?z>#v * ? F©4BttM& 

^©J»£j£tt©E5V>'b©a»S. iMsBfg 1 #6l©MEK 
B, S^HUl2B2^r[pJC7?B(ff2[KBtC, — ?6f|fiJfc|SH*TJfi 

(7) «HB*jROKiB«*»l^, R^2* 

tt^©*ft5fcJ£tti©»^t>©J&*5. H3fB2^7n(Cfl?)5E$n 30 
^HuaBttSfccDEBW^'L^WBljfeEB^&jljacDHufBE 

-•7*mi£-2tiz>z\£. (8) «jaa«»coKH5a*» i * 
i*. &^2^tc2^7cic^^n. m&rntt** 1 ) 
=t* ? is*? Y-Ju--7\zw&mzmG-tz>iSv 

1 #ft©WfB&B. RtfirBBSS2;frfil©ffiaEKBlc. - 

^mizmnxnm. mmmti^u^^^u^^ya 

-^HSSnstli. (9) waE*»c©KB*»SB 1 ^ 
|p]> S.^2^(n]ic2^7C(C0fi)c$n. iWfBg&&;fU 40 

^Fommmigi&oMmumom* *>©7&>s, mtB2 

^7l/tf ^o-^i^StlSii:, (lO)ffffB:/ 
D-^B^^tl-SprffiEBOB^^BtcJg*^^ 

[0 0 1 1] £fc, ^WOTpiJ^^U^K^m^y 
^^n-Stt^ccDEBi. HfifBEBiC^/ijc^n^jta^lHlSS 50 
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t, wiEKHK:»j«$nsaaEiftmiaKt*#u. wib 

7i«WfB1g»©fTO#ffoWEIKBfcHS$ti, HuiBi«» 
©fT©&fr©ffiEKB©fl*S:g&-5i&fln::g!jrr-& CI 

[0 0 12] *%93©#U*^^F&ttg«te, S 
ftit'J =f5c^ l^*^- H^a — ^aSSKHJtsn* 
t»©EBt, «raBKBtC»J«sn*llP3»laI»t. WIB 

KB©MfBia«^miHiK©m*«^t*^JtiT, hubbs 
Kan/tWBBKBwatiejiosRiHiKtcSifrsA^sawr 

3fMffll|el8&i:£*U (1) BUgB€-EB©WfB*^|Hl 

f^-r-5«t^{CJgj*$tl» BUtBjg&@8&tt 1 ^©liufBEB 

*31#?-T^di. (2) MGttftOEB^ 1 ^[Sj. & 

nfemIIBEB©1S^tticffiAz: LTKjf^r & «t 5 {£^J&£ 
ti, ftft£3ftlsltttt. MIBfl 1 *i^fc»j«sn&lrlEK 

m<Dm®.&mm\zmm-?z>z\i:. (3) ffiesKiin&tt: 
TFTE»*#triii. (4) mmyu--7i>m^n 
*tWEKB©iBeim©®K»*«La*«&*na n t^ic 

[0 0 13] ->Un>^XA(C^i5c©/h$f c t5 L ^ 

>a$mi-i,#w5- 31703 om±m\ztm<D 

H^SnTViTS^. IP*,, #M¥5 - 3 1 7 0 3 O^te 
KB£#ofcffl^y:/©«Blc— a«©tttt&*D0U 

ftKBK»j«sn*iaft*mwK«fc o &EB©ss$aij 

5eixCl©jl«©«S*S*fc*UT«-KB*Jni*feLT. # 
[0 0 14] 

T^fc»tc^©EB^^m5 1 y^S:fia|lr«t«DiffiHJ 

^ffiyy^Ttt, ^JAtt". EEOtlJ 1 0 0X 1 0 0. 
EB©*££te5 0 jimx 5 0 (im, ^m^-y^©A^ 
Ommx 1 0mm, 7^©i3ii0. 5m 

m~ 1 mmiSTSi^. 
[0015] (HM0iJ 1 ) E1H KTXi&^-r -g>*fg 

w&nmm 1 ©^m^^^i oo-i ©les^itfi 

^D-^lfSWEilOL 1 0 2, 1 0 3. 1 
0 4 7&<!9:tt<E.nxH-5. &KBtCte. EB^tC-^n^tl 
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— mm~3~2 <d -/ a - -?ifi mis. £ n.x v » * . :/ □ - ^*«h 
H^snsKBncttL-c, 3i©afin-i~n 

1-3. 112-1 — 112-3. 113-1 — 113 
-3. 1 1 4-1-1 1 4-3jWRl*&nT4S0. 
fltSHfc 121-1 — 121-3. 122-1-122 
-3. 1 2 3- 1 — 1 2 3 - 3. 1 2 4- 1 — 1 2 4- 

U SB^ 121-34:122-3, S^E^ 12 3-3 

4 1 2 4 - 3 H, fn^niffTjiSLTHS. 10 

[0 0 16] 02H SlSS0iJ 1 (D&tii^yyi 0 0-1 
OfflJ^IK^ffiHT**.' 132 H EI10 lOjftfcH 
T**. ^ffl«ISf4£it5S^l # 
'J ->U n >S 1 4 1 - 1 CiOiftlOg 1 3 1 - 1 £ 

^s. nunc. s*tsa?4stt2 l a^i 11-3 

H ztf'J ->U 3 >» 1 4 1 - 3 K«k OgKtffiSOig 1 3 1 
- 3 Rtfm 13 1-4 l/TtiSO-> U 3 >SHtBI© 

SJaiff 1 1 1 - 2 tt. * U > U 3 >g 1 4 1 - 2 20 
KcfcO&ftlBUDSgl 3 1 -2Sr^UT^©->Un>g? 

flll-3lt SipUffi (7-X) £-r*fc«>. AS® 
EH©*«P«ffi^4:^atC^-r-5 C4:*MflgT$> 

[0017] 0 3it *mn<nmmmiv>)ikm^'y-fi 
oo-i ortSBiaissKwrsaRiJ'tt^ffiHT* o . 

iiioiii ±at©7 p p-7*^@^sn-5Eiatc 30 

3 2Sft, nM&mm<Dmnmt—'9—3 l. nJgi£ 
«l©pn»^aS3 3^SnTt»4. P-Silffl 

[0 0 18] 0 411 0 2$.tfEI3©A-A' 
S&tBBX&D. SS^aBOBrfflSjRT. p-SicoS3 40 
2. nWifflItit-^-3 1, ->U3>Wf 
fflilttlffl4 2, #'Jy'J3>il 4 1-1, flsffltt 
«*P 111-1. SK 1 3 1 - 1 . y'Jn >BMtit4 1 

rc/4 3tMstiTi>^. ^m<Dmmmo^m^y 

^Of^J«*ft©«S»46tT©aOT?**. p-S 
iSt£3 2iC. n»H;f[|Ci«jk-j'-3 1 1 Rtf 
nJ£t£MH©P n»£g&3 3Sr^fiEL-fc^{C. yU3> 
M4 1SMT5. ^('. S#fc»j*L&5''Ja> 
®tffcffi|4 l©S*MW©B#>S>p-S il«3 2 Sr. Bf^ 
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4 2#&flrr*a»M&»j*-r*. 

[0 0 19] 0 5H 0 2&Dt|a3©B-B' K^ttS 

S^St. p-S i ©S3 2, n«tt*Ji©i**l*fc:— 
^-3 1, yU3>«f©9riWls(4 2 1 ->'Jzi> 

mi£®mm&6 on i-po^d- ^H^snsEB 

(7-X) m®T$>0, S«P«BiSKPl 1 l-3ic}&gg 
f*. 116 4-211 5£Sffi«z!£6 2tC«^L*fift& 

m«6 3s*rr*««T*o, fiftftMf 1 11-2 
fcSMfrr*. ti64-in pjamffi«S6 1 \zmm 

LfcWST&D. ffUBmttSS^l ll-l Kiftttf*. 
[0 0 2 0] 186 4-311 (7- 

X) T-<fe-5fc«e>. ^W^-y^iO^TCOEBtC^V^T* 
atCfUfflT^So *$EtttH38 6 3 H MfyT'lOp 

S. SiBH *Sei»*««fi<, pna§«OI«4p 

-s i m<DfAm\tmtw^tb, pnss^aoMtsMt 
[0021] ^ttjEE«s6 1 n ftmnm^tmm 

^ma«^©W^ffl««a^«IJSiEffi4:^S«fc 5 c« 

[0022] p - s i Bttavmaas^ 111- 

3tCj;9S*fSfl;& (T-X) 44oTt0. fftgttttflii 
It-^-4p-S i itt»A , -f7X4&l3. p-Si 

*^bjt" ««• y d - zftimiz s n s km© * 

[0 0 2 3] *8i©tiBf7^ffl^5/ttU?yl/^ 

©gBeiffg. ^n^&T'n-y'i^tsA^y'u 
— ^-x-ftsnx^s. «effl#«sjtB«o4'tc^i±i5 L ^ 

[0 0 2 4] zPU^^U^KKWSSlEWtffiArs 
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UTWSEU A-f yj^-f-tf— 5^3>*ff 

[0 0 2 5] I7H WWSaAb/ttttb^-y^'l 0 0 

ffiAL 7 1t7 2H fnfnSS;57'a 10 
-^T&O, ^n-^BSSn5EI7 11, 7 2 1 
(1 -Wftt^D-:/? 1. 7 2©/W ^'J^-f-tf— > 

(191 6 8W/m/K) H *^«?<D^€#^ 
(*£j0. 6W/m/K) £tt«LT^2 8 OfgfSt'Ait 

<, ^D-^*tH5t$n-5i2ia©s*«riEiii«ictg;5t-r 

[0026] «s6^j2) i8(i ^m<Dmmn2<D 20 
00-1 o^d— :/j5t@^sn5&H©@£W<z>Hi-J9 

(1 ^n-^t@^$tiSiKiii8 oirfct^D— 
^nx^p. ^D-^*«HSsn*Heii^o«*8 1 \z 

(1 »*ttKl*si*SnTV^. gyfi«2TH 

(CT£3„ HCDii^, I&5^D-^BOK«)afiM 30 

[0 0 2 7] (*KS«3) #^D — ^*»H«3n*KIB 
IC»tt*^3.-;Wlftft!WCD*fe4: IT, T F T0S&£fU" 

SS iC «fc 0 ff & 5 Hi SKWt 3 BT* S . T F T EJ8g^ 
7£fi££ti;fcg«l 5 OH ^J±i^^ 3^ 1 0 0 - 1 , 10 
0-2 ©TWCifcTftffltS. SS^ 9 0 1. 9 0 2. 

903, 9 0 4H teE-Moftmnmiffi^ 111-1, 40 
111-2. 111-3. 111-4 \z^n^nmm-? 

Z>o T F Ttf — h 9 0 — 1 , 90-2, 90-3, 90 
-4tC(l 9 0 1, 9 0 2. 9 0 3. 9 0 4 tf^rtl 

t'ngits. 9i-i. 91-2 \*mf£Wfia&* 9 2 
-1, 9 2-2\tttnzmm-r^ms£Wuamn^ y 

5 1 . 9 3 - 1, 9 3 - 2«TFT[H]S§(£>^ 1 — h«r?& 

11-1(1 Saff 9 0 1 . T F Ttf— (-90-1, m/I 
EP«i9 1 - 1 . X-f -y^9 2 - 1 £)i§li)LT. «iH9 
4l;iit5. mBETOn3SWX-f y?9 2 - 1 . 9 2 - 50 
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2tt«i®9 4<DF*ggBT. ON, OFF^IKSn^, 
[0 0 2 8] WT, a55^D- ^H^^n^EHCOv 

O^D-^HSSnaiBOfflMJIftt. TFT 
0!S0af 9 0 1 t^fiLTV^itS. 

wasnHf-ttT-xsnT^*. 5t-r. «m 9 4001*3^ 

«9 0 1 ®^bTV^«JEW*n^X-f ;/^9 2 
-l£ON («a) . ^©ffi©«JEEPiJPS^X^ y^Z 

off (*e^) tts. ;©tir. f-hm.mm.um 

I3BS9 5©«f|fcJ:0, **P#M t y-h*l9 3 

- 1 SrONmet-r^t, TFTy- h 9 0 - 1 tmm 
tfc*MN«Iift:5. -t®«8*. ^O-^HSStl 
£KH<Z>fc— * — KtelSISI t Ac(t 9 4©t£EV*5»i^ 
tX, ya-M t • V {W} ya-fl© 

C0*JIEPJ!)D^(CS-r-2)±T©T F TlElgS^^itlCpgiST- 

y cd # zf u - zrwrniz £ n a eb tc**(t a v a. — ;m» 
3S£««#jirrsr*. 3 \zm-rmmt, *mwv> 
&mmmizmm-<:£%>. 

[0029] (mmm a ) y_htc#ftr-5 :/n 
— ^cd -5 , ^<~z>fr<D-7u— ^co/n-t 7* u ^-r -tf— -> 

HtfeTg-S. 01 0H HM^J4S:l5iBJTa0T* 

010(1 1 2Pcoyp-^*@^$n 
-SKili^^-ra^ffi^-yT'l 0 0- 3CO0tJT-$>-g.„ 10 

o i~i o o 6«Hi;fi«*#T«fflT£*i-r*. - 
->'j3>»ftiirt«©iaBn hio©«k:e 
s-fs. ssf loiiti ^a-y^Hjesn^KiB© 

fPffl«S*fT»*. *fl 0 1 2 ttKacoa«p*S5S 

[0030] (*S6#I5) *»w*^as-r*iR»c. tttu 

3ST?»<5. 01 1H *J6W5S»iWr*HTf*t), tfc 
ffif7^100-l. 1 0 0 - 2T"CO:/P — ^CDBfiBSr 
UJBJT-5 5 PH0Tafea„ MtLT, 3 oa^CD^D-:/ 

^•t^m^y-fi o o -4£/BivraBBjrr-5. 30 

S«©^P-^(i, A-f^'J^-f-tf— >3>CDTmi© 

ias^sfciSjaw^P— y^^iid. pi. P2. p 

3. -. P3 0i:t5. CCD^-g-, ^P-^coSHgS. 
#yp — ~7<n)\^~m y^H—'>3 >C0TmMc0S^(D 
*ftl©»#*«H«fl[|l*l^^43B*J l *o«fc -5 \zSWr 

[0 0 3 1] fip-6, Si^?UScOA-<^U^f if-->3 > 
cDTmffl*Jt'P7 P P-7'P 1 t, S{£i&«CD/W:/Uy 
-Y if- -> a >©Tmfi^07'P-y'P 3 0 ^M^CS 



( 7 ) 

11 

ia«»*(l, «5Bffl«oyw ^ij^-fl?— >3>©Tm 

f->3 >fflTml^yD-?P 3 OO^, m 

flk/htao. fi£R£a«fll!«ft;;*n*. SUco^D 
-:/©l2Bi:LT. «*Moa< ^ U ^-r-tf-J/ a > 

©Tmffl*j#t3-/o-yp i ^^©^ffeKBeeu 

[0032] (^t&w 6 ) 0i2ii &mnonmm 6 

3 ammo-fa— •f&m-rz&m^y 7 1 o 0-4 
«pgi5ffl©±^i 3 0 on fieffl-rsjftm^y^n^tt 
»oja«w«E««*^'UTv»*. &a&fi>EfM®aa 20 

1 2 fc*T09TH 3 0©fiSf|g6B^ 1 2 0 1 ~ 1 2 

0 3**rr*. 01 1 ns-rimf^yi 0 0-4 1, 

COjaftWWfflO±«l 3 0 0£. K»»«SffiAt« 
3 OK— Sr?-£«fc'5k:fite5. 

[0033] 013(1 0120C-C (Ci*(j--5, & 

t&-5<> c©ttjgT, ±n^tn^^yo^Bei 301 30 

^KKSft £ -fa — ■7ifim& 3 n& IK®© y a - 7© a 

*. «*.«, ummmm.m \ 2 0 ni/D-^p i~y 
d— y p 4 (cmfc&fci*. yp-^p 1 ~zfu— zfp 4 

GTCGTTTT 
CGTCGTTT 
CCGTCGTT 
GC CGTCGT 
GGCCGTCG 
TGGCCGTC 
CTGGCCGT 
ACTGGCCG 
CTCGTTTT 

BH^nfcl 7W»ODNAW)t*ffllr>4. SB?iJ#^l 
0©aUSEWftttODNA«H-£ 1 3« 50 
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12 

mmmzmm-v^z. 

[0 0 3 4] (3MI«7) K±Oft*Hfl|C*WT. P 

3k#*mtitm*&. Hasten n-siSS^fflK £ 

«Bk-^-2ktfSflE*HJ«*p»*6lltJiT»*U, ft* 
IiiSf(:«dii$iML. SflaftffiJB^ fcttlE* 

[0 0 3 5] (%KM8) *S»«tt5 1ta©#'J 

ttttrr*»£. fts*ftit5iiao#u?^^f 

7jt&£ (0IJ;U1 J.DNA Sequencing 
and Mapping, Vol. 1, 375-388 
(19 9 1) ) . 

[0036] ii4n nmm8&mw-?z>mT°$>Y), 

^tii^-y^'l 4 0 OTC^D- y©SBe^l5SBJ-r-5¥® 
STab?.. HMCgfi^C. tHJf7^14 0 0tt 
9 9 B?iJ## 1 *^E?iJ## 9 ©ifeSSB^J 

£ftO 9 «£!©:* U^JZ? Utf H^P-^P' 1~ 
P' 9#, Hi 4fc*'TJ:'5fc:#KiBfcB£Sft*. BP 
•5, 0 1 A\Z^Tm^yZfl 4 0 0©9 9KH©fgl 
ff^SSBl lfTtC^P-yP' 1~P' 9£0j£U £ 
fT«CDE«©K:£ia«*»fcSfi«K:T*. H 1 4 
-r#lTH #fT©EH©I25tfiS(iT=0 o C~T=5 
0° CTfeS. ft*3. 014l:*fM?(l &fT©Kli 

' [0 0 3 7] 

(BE?'J#*§- 1 ) 
(B?'J#^2) 
(B2?|J#^3) 
(B?iJ#^4) 
<ffi?"J#^5) 

(ga?ij#^6) 

<H2?"I#^7) 
(SB^J#-^8) 

!§i©tfigS2?iJ . E^iJ#^ 1 1 £E5iJ#*§ 1 3 © 
H BB?'J#^l 0<D*SE^JS#^DNA«mc*fr* 



( 8 ) 

13 

TGACCGGCAGCAAAATG 
TGACCGGTAGCAAAATG 
TGACCGGAAGCAAAATG 
TGACCGCCAGCAAAATG 

ttliJfyyi 4 0 OtC^AUT. e?ij#*§ i o ©igs 

■7u-7t&pmm OOttSEHSJrpDNAWK-i 
OW©itt^*SKlftUfc*©DNAWfM-A«li*Sn*. ' 
*KWc»«Sti&DNAWrM-©*3tt*MI*U'-1f«lSt 

~p' 9©&:/p— yt©r»iT*®/w ^u^-rif— ->a 

[0 0 3 9] 01511 I)NAWift-i:Zfa-7£<Dm-£ 

So H15C*^T. «£ttH #KHKH«*tlfcyD 20 

0 0 %T&3£<h«iam?&&DNA8tm-CD:£ 

KBHcBKfeSnfcfiflESiS-r. i 1 5 l:*t/W ^'J ^ 
-f-fe?-->3 >»«4tt*l 5 0 111 &m^4&&^>-7 
D — ^P' 4£E^J#^1 OcD^SE^Jt^DNASfr 

[0 0 4 0] EJ*J#-«t 1 OW^E^JSrJSODN 

ABrM-lC»r*#ffl©0!l*S-rtt»T**. E5"J##1 

i frz&mm^ i 3 ©ifi»E5"js«rt5a3tt*iianfcD 30 

NAWM-«5fttt»*K. H«CM^U^t->3> 
y^-raW^ODNAWH-t^n-ytWlBTO^© 

i««ttt»»4ct^a*4. hi 5t^-r/w 

>3>Sfi1$ttl 5 0 2, 1 5 0 3. 1 5 0 4 

a. ^n^*n. e?ij##i ia>&E*j##i 3©i£*E 

^iJ&^ODNA^fM-t^P-T'P' 4£|fflT©ifg-&©iB 

[0 0 4 1] £ffi0!| 8 T»M Ufc#8n?tt, 5tSR ( J . 
DNA Sequencing and Mappin 40 
g. Vol. 1. 375-388 (1991)) fCffi* 
SttfcF i g. 2i:H«©iil5£j|6lft£» 4HI©/W^iJ 

iaaoK»ODNAWfM"i:«»COaa<7) 
y P - y <h CDfflT© A-f ^ U ^-f -tf- -> 3 > 2; — & \Z m 

mofttt.ooT\ p c Rmm^oummmizmttzntk 

^i^H^>^; < . /W^U^-f -if- -> 3 >ffi«#t±©I¥ 50 
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[0 0 3 8] 

(E?U#^tl 0) 

(E?iJ#-st 1 1 ) 

(E^iJS^f 1 2 ) 

(E^iJ#^l 3) 
«*J:DiE*fcT*t^'51*«*#-r*. E^JS^IO 
OiftlSEM*«ft3DNAWrM-<0*aK«iBft/wyjy 

[0 0 4 2] 09*. tf, E^J#^- 
1 OroffiSE^J^^DNABffM-i, E^iJS^-l 0©& 

sayoswfpDNAWfM-Kwr^inJofifiiT**, mm 

#-§■1 l#>SEyJ##l 3©tSSE5iJ*J*ODNAWrM- 

iH-c©*s-&*t. m^m^ 1 1 *»seh## 1 3 ©ma 

E&l * «p "3 D N A m M- i 7" D - r £ © R5JT© Itt^* t © 

[0 0 4 3] El 1 5 (C^-r^JTtt, ElOitfaS^ 3 
5° C©*^iC. yp-^P' 4iE5iJ#§10OSS 
E?U*f#-^DNAIW>i-t©WT«>Jg-&^*?J5 0%Tfe 
0, T'P-^P' 4iE3?"J##l 1^6E9HH»1 3© 
*a6E5HSr«ft)DNA»rH-tonTO«S^**«#5l 1 . 2 
%*ii5tT*£>0. EJiJ##l O©i*a5E£l£#t5DNA0r 
M-iT'P-^P' 4tOWTf©te^*t, E^J#^1 1 
A»5E5II##1 3©^SE?iJ*«f^)DNA»f>t<i:yP- 

t, s i 5 ic^-r^rai zfa-yp' 4t&mm^i 

0©<fi*E5>JS«rt3DNAWM-t©MT©flka^W^ 
'J^f->3>M1J3 5° CtM. 
[0 0 4 4] 01 5tC*-r^JTiftBJbfc=t5^. fetHtt 

f-y 3 >fiMtt$. iKOyP-yP' 1~P' 9 

khut**, *ffi»*©DNAWH-©*ttHc*afc:/ 

P-^*P' i (ill 1 S 9 ©fttUW tt"SB$» 
^m^^tfSDNAKfitt^P-^P' i £©WT© 
8&&sp£, ttfflWjfttrSDNAWfM-tyn-yp' j 
<j=l~9,{&U j=*=i) iKDf^CO^mtCOit 
&m : b*%:<ts.Z>J:olz-7n — -7P' i t/W^U^ 
-tf-->3>rfiK£*#>-5>. «±©<i:3tcLT> &ffi*f* 
tr<BDNAWrM-£*»©7 r n-^'£OIWT?©yw^g 

^tH^WDNASffn-O^tUtCgig^yp-^ 

c£*<Tr*s. a«j£-r5DNA«K-£«i8 

«t0IEflltcBW£-r-5DNA»f>Tr*^l±JT^-5. 
[0 0 4 5] 
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15 16 

\z, fe\ti^y7<D&&m<Dum*mi£umisT>\'(zfi) [0046] 

SEQUENCE LISTING 
<110> HITACHI, LTD. 

<120> Polynucleotide Detection Chips and Polynucleotide Detection Appa 
ratus 

<130> H99009821A1 

<160> 13 

<210> 1 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe hybridizing with DNA fragment. 
<400> 1 

gtcgtttt 8 

<210> 2 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe hybridizing with DNA fragment. 
<400> 2 

cgtcgttt 8 

<210> 3 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe hybridizing with DNA fragment. 
<400> 3 

ccgtcgtt 8 

<210> 4 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> DNA probe hybridizing with DNA fragment. 
<400> 4 

gccgtcgt 8 

<210> 5 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe hybridizing with DNA fragment. 
<400> 5 

ggccgtcg 8 

<210> 6 

<211> 8 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe hybridizing with DNA fragment. 

<400> 6 

tggccgtc 8 

<210> 7 

<211> 8 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe hybridizing with DNA fragment. 

<400> 7 

ctggccgt 8 

<210> 8 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe hybridizing with DNA fragment. 
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<400> 8 

actggccg 8 
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<210> 9 
<2U> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe hybridizing with DNA fragment. 
<400> 9 

ctcgtttt 8 

<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> fluorescent ly labeled DNA fragment. 
<400> 10 

tgaccggcagcaaaatg 17 

<210> 11 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> fluorescent ly labeled DNA fragment. 
<400> 11 

tgaccggtagcaaaatg 17 

<210> 12 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> f luorescently labeled DNA fragment. 
<400> 12 

tgaccggaagcaaaatg 17 

<210> 13 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
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( 12 ) #H2 000-342264 

21 22 
<220> 

<223> fluorescent ly labeled DNA fragment. 
<400> 13 

tgaccgccagcaaaatg 17 



(1) e^j#* i v&mzmTzmvmmTzmmvm 
m 

DNAifrl:lSffi^t5DNA7 P D-7' 10 

(2) e?ii## i (d&wizm? **&©w*-r<5« $s©t2 
m 

DNA»frC«lil«^f5DNA^D-^ 

(3) BBJ"J#^ 1 OE5iJtcMTSftficDKiaT-51f #g©E 

m 

DNAWfM-fcffittMS^-rSDNA^a — ^ 

( 4 ) E?*J#* 1 *ftS©H»-r ***OE 
fit 

DNAifrClitS^tSDNA^D-^ 

(5) en** i oe^icHrsttoHXTsiimoG 20 

D N A»fM-tCtB«^-r D N A y D - ^ 

(6) e?ij#* 1 oE^icw-rsttomaf *««©ih 

D N AWr fi-Kffi*MS£T* D N A ~fu - 7 

m 

DNA(fB-l:i»llS^tSDNAyD-y 

(8) E^#*i©ewfcwr*te©wa-r***©aE 

® 30 
DNAtWH-lCffitt^f SDNA^D- 1 

o) Ew#*i©EwcHT*te©Ma-r***©E 

DNAffiH-tffiiig^DNAyo-^ 

do) e^ij#^ i <nm\\\zm-rz>®.<Dmmrz>mm<n 
mm 

(11) E5!i##i©E5ij»cwraffioMa-r*w«© 

Stft«»S*lfcDNAWrK- 40 

(12) E?y#^ i ©Ewcw-r^Mwiwg-rsif $s© 

mftgf&£nfcDNA»T)t 

(13) e?ij#^ i ©e^jichqt $s© 

33fc««SnfcDNA»rH- 

mm. 

[13 2] *BW©**m©*a3 L y:AD»$H£:*:¥SB 50 



B. 

[0 3] ^Sfino^MlMloMtH^y^OAffiBK^R 

[04] 0 2R£>*0 3©A-A' tC;»tt-5»rB0. 
[0 5] 02Rtf03©B-B' lCMtt-5»f®0o 

[06] *5&m<omfomi<D#im ! ?y-7<D&M¥£mm 

[0 7] lOtttil^yT'tlttWSaXL 
fc^*^-T»rffl0 < , 
[0 8] *mn<vmM&l2<DWitii^yZf-V$>K). 7n- 

m^^^ p c9WfB0<, 

[09] #ssw©*«fl3£»ijiiTsBTN&?>. 

a 5? 3. - ; WttiW» S T F T Ett «t 0 ff a 5 t * KM 
T-50. 

[010] **9!©*;Km£Km^&HT*0. 

[011] *fs^©mfi«i5*iftifl-r4HT?*o, «ttu 
[012] *»wonasw6*i»wr*H-c*t). #>tts 
[013] B120C-C fc^ft*. ^m^-y^icia 

[014] *»WO^Jfi«8eKWr*HT»0. Ktti 
f-y-f-Wfu— ^©ES^ijiWr-S^F®®. 
[015] #»W©*K0iJ8fci&H»T. DNAWM-ty 

[016] 8&8. 2 5tIl:M5SSGCfti:«tO* 
fttTmiOSrJIttSStH. 

3 i—nM&WLm<omn&t—?—, 32-p-si© 

JI. 3 3-nMIRlOp n«-&», 4 2-i"j3>i 
IB*S©*rJIM±*m. 4 1, 4 3-->U3 >»<k«, 6 0 
■•••«m«WlHl(S. 6 1 -pJ3E*flE*S, 6 2-J61E1 
6 3-«SK«UJS, 64-1, 64-2, 64-3 
7 1. 7 2-^D-y, 7 3, 8 
ffi. 8 1 •••:/D-:/^@££n-5EH©fflUW©Mia. 
9 0- 1~9 0-4-TFTy— K 91-1. 91- 
2«EEEPJt)D^-, •••9 2 - 1, 9 2 - 2 «BE3UlPilWX 
'fyf, -9 3 - 1. 9 3 - 2 TFTlHlSg©y- hS. 

9 4-sH. 9 5-x-r vj-mw&v-f-hm.m^ v 

^-ViUnm^. 100-1. 100-2. 100-3. 



23 

100-4, i4oo--^m^^y, 80, 101-1 

0 4, 7 1 1, 7 2 1- yp-^g^n^Ei> 1 
21-1 — 121-3, 122-1 — 122-3, 12 
3-1—123-3, 124-1-124-3-E^ 
111-1, 112-1, 113-1, 114-1— fls 
JBSSSS^ 111-2, 112-2, 113-2, 1 

1 4 - 2 -fiflEttffiJSB^flB^ , 111-3, 113- 
2, 113-3, 114-3-S^lIffi^a^ 13 
1-1, 131-2, 131-3, 131-4- 
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CD®, 141-1, 141-2, 14 1- 3-*Uy'J 
3>J1, 15 0-, T FT(USS^^;$ n^cSffi, 9 0 
1, 9 0 2, 9 0 3, 9 0 4"-TFT@8g<£>£r?, 10 
0 1 — 1 0 0 6 10 11 — SJB% 1201 — 120 
3-rSKlIM, 1 3 0 0-S«iagpffl(7)±^, 1 3 

0 l-^mt^m^y^^m, 1501, 1502, 

1 5 0 3, 1 5 0 4--/W:/y ^-Yif-v'a 
14o 



[01] 




1, 1124 vL U& 



111-3 



B - 



[02] 

g]2 




131-3 



11 1-3 



1L1-2 



[04] 



[0 5] 
E5 



.31 



43 111-1 




N 42 



( 14 ) 



2 0 0 0 




82 



82 



( 15 ) 



#M 2000-342264 




(16) &m 2000-342264 



[HI 3] 
013 



1301 



1202 




1 5] 



1503 



1502 



% 
1001 



10 



1501 



• V 

t \ 
■ 

■ 1 
1 
1 
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i 
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t \ 
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20 30 



imi 4] 

H14 



.1400 



T=0t4 
T= 5*cd) 
T=10tcJ 
T=15 , C[=) 
T=2CCL_) 
T=25'Ci=} 
T=30°C[=} 

T=40X:i=) 



p7[ p2] p7] |7T[ J~Fs~| piT| |77| [re] |7g| 



P'l 

P'l 
"p'l 

P'l 

1 

p'l 
P'l 

17*7 

p'l 

77 



P'2 

P'2 
P'2 
P'2 
P'2 
P'2 
P'2 
P'2 
P'2 
P'2 
P'2 



P'3 | j P'4 
P*3 | |7*4 
P*3~| [T*! 

pT| 

?rj [pjr 

P'3j I P'4 

P*7j [7*4 
P'3 j I P*4 
F3~| 17*4 



| P'5| | P'6 J |P7| |P*8 j |p'9| 

f^si I p'e I rpvi ip-ai 17*71 



P'6 



P'7 



P'3 



P'9 



Psj | P'6 | | P'7 j p8~ 

Psj [p'sj [ p'7 1 [p'e 

P*T| | P'7 j [7*7 

P^l I P'7 I 17*8 



P'9 



P'9 



P'9 



P*5 



p*g 



|p'i 1 1 p'2 1 |f3[ |77 p^ TeJ I p'7 1 J77 



P'9 



[01 6] 



40 

1c 



50 







Tm(°C) 


(a) 


G-C:8mer 


56.2 


(b) 


A-T:8mer 


15.2 | 


<c) 


G-C:26mer 


98.7 


(d) 


A-T : 26mer 


57.7 



1504 



(51) In t. CI. 7 »giJ8B*§ FI f-TJ-K (##) 

// G 0 1 N 33/543 5 9 3 G 0 1 N 33/543 5 9 3 



( 17 ) #|H§2 000-342264 

F^-A(##) 2G045 AA35 DAI 2 DAI 3 DAI 4 FA33 

FB02 GC30 HA09 
4B024 AA11 AA19 AA20 CA01 CA09 

FA18 HAH HA19 
4B029 AA07 AA23 BB20 CC03 CC08 

CC11 FA03 FA15 
4B063 QA01 QQ43 QQ48 QR32 QR38 

QR62 QS03 QS34 QS36 QX02 



